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Tissue-cultured seedlings of horticultural rhododendron suffer from significant damage caused by Pestalotiopsis sydowiana, a major pathogen of rhododendron, during the acclimatization. The inoculation of an endophytic Streptomyces galbus R-5 isolated from a field-grown rhododendron to the seedlings made them resistant to the pathogen1-3) Although the major antifungal metabolites of strain R-5, actinomycin X2 and fungichromin, were speculated to be responsible for the resistance, their involvement in plant protection was not proved2). In spite of this observation, inoculation of such strains that produce secondary metabolites with antifungal activity is expected as a new strategy to control disease resistance in plants. Alternaria 1%. The pH of the medium was adjusted to 7.0 before sterilization. The inoculated flasks were shaken on a rotary
The fermented whole broth (10 liters) was stirred with acetone (10 liters) for 2 hours and centrifuged (8,000rpm, 10 minutes) to separate the mycelium. The supernatant was concentrated and the pH was adjusted to 8.0. The aqueous solution was applied to a Diaion HP-20 column and eluted with 10% methanol and 80% acetone. After evapolation of the aqueous acetone eluent, the pH was adjusted to 2.0 and extracted with AcOEt (400ml) twice. The organic layer was dried over anhydrous Na2SO4 and concentrated to give a brown oil (4.94g). The oily substance (4.0g) was applied yield from 4. 6-Isopropylindole (12) was synthesized by Pd-C catalytic reduction of nitrostylene (11), which was prepared in a similar manner as described for the synthesis of 3 starting from 4-isopropyl-2-nitrotoluene (10).
Antifungal activity of the 6-substituted indoles was tested in the paper disc assay against A. brassicicola TP-F0423 and F. oxysporum f. sp. tulipae TU-4-2 which is a cause of tulip bulb rot15). 6-Prenyl-and 6-allylindole inhibited the in vitro growth of these phytopathogenic fungi but 6-phenyl-, 6-isopropyl-and 6-methylindole did not show activity at the same concentrations (Table 1) . These results indicate that the presence of allyl side chain is important to the bioactivity and the substituents on the side chain effect on the potency. Fig. 3 . Synthesis of 6-substituted indoles (1, 8, 9, 12) .
